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Translator's Report/Comments 



Yourref: c 3152 JP59130397A Your order of (date): 19.12.06 



In translating the above text we have noted the following apparent errors/unclear 
passages which we have corrected or amended: 



1 Page/para/line* 


Comment 




3-(Meth)acryloylaminoethyltrimethylammonium methosulphate, 
which does not have a hydroxyalkyl group, is listed as an example 
of the (meth)acrylamidohydroxyalkyltrialkylammonium salts of type 
(3-A) in block (9) of the Japanese text and has been reproduced 
as such in this translation. 



* This identification refers to the source text. Please note that the first paragraph is taken to be, where relevant, the end portion of a 
paragraph starting on the preceding page. Where the paragraph is stated, the line number relates to the particular paragraph. 
Where no paragraph is stated, the line number refers to the page margin line number. 
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SPECIFICATION 



1 . Title of the invention 

An emulsion type freeness improving agent for 
papermaking purposes which has good fluidity 

2 . Scope of the Patent Claims 

(1) An emulsion type freeness improving agent for 
papermaking purposes which has good fluidity obtained 
by emulsifying and dispersing from 30 to 70 wt% of an 
aqueous solution of monomer which can be represented by 
general formula (I) which is indicated below or a 
monomer comprising a mixture of this and other vinyl 
monomer and from 70 to 30 wt% of hydrophobic organic 
solvent in the presence of a non-ionic surfactant of 
which the HLB value is at least 7 in an amount of at 
least 5 wt% and less than 20 wt% with respect to the 
said hydrophobic organic solvent and carrying out 
polymerization in such a way that the viscosity of a 
1 wt% aqueous solution of the polymer is at least 100 
cps . 

General Formula (I) 



(In this formula Ri is H or CH 3 ; R 2 and R3 are each 
independently an alkyl group which has from 1 to 4 
carbon atoms or a hydroxyalkyl group which has from 2 
to 4 carbon atoms; R 4 is H, an alkyl group which has 
from 1 to 4 carbon atoms, a hydroxyalkyl group which 
has from 2 to 4 carbon atoms or a benzyl group; A is an 
oxygen atom or NH; B is an alkylene group which has 
from 1 to 4 carbon atoms or a hydroxyalkylene group 
which has from 2 to 4 carbon atoms; and X" is an anionic 
counter-ion. ) 

(2) An emulsion type freeness improving agent for 
papermaking purposes, according to Claim 1, in which 
the monomer represented by general formula (I) is a 



CR 




(I) 
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monomer which can be represented 
formula (II) indicated below. 
General Formula (II) 



by general 



! 

CH,= C 

I 



0 r-. C-O-B-N* 




(Di 



(In this formula Ri is H or CH 3 ; R2 and R 3 are each 
independently an alkyl group which has from 1 to 4 
carbon atoms or a hydroxyalkyl group which has from 2 
to 4 carbon atoms; R 4 is H, an alkyl group which has 
from 1 to 4 carbon atoms, a hydroxyalkyl group which 
has from 2 to 4 carbon atoms or a benzyl group; B is an 
alkylene group which has from 1 to 4 carbon atoms or a 
hydroxyalkylene group which has from 2 to 4 carbon 
atoms; and X~ is an anionic counter-ion.) 
3. Detailed Description of the Invention 

The invention concerns emulsion type chemicals for 
papermaking purposes which have good fluidity. 

Water-soluble or hydrophilic polymers as chemicals 
for papermaking purposes are generally supplied as 
powders, pastes or water-in-oil type emulsion products. 
From among these, the water-in-oil type emulsion 
products have been at the forefront in recent years in 
that they have advantages such as being dispersed and 
dissolved rapidly in water when compared with the 
powders and pastes and in that the dissolution 
facilities are easily rendered continuous. 

However, the known water-in-oil emulsion products 
may require a phase-reversal promoter (a so-called 
activator) when they are being dispersed and dissolved 
in water, and the emulsions lack fluidity and so 
transportation through narrow pipes may be difficult, 
and there is a further problem in that the stability of 
the products with the passage of time is poor. 

The water-in-oil type polymer emulsions which have 
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been produced by emulsion polymerization with the known 
conventional techniques from monomers which can be 
represented by general formula (I) or a mixture of 
these with other vinyl monomers (referred to 
hereinafter as monomers in this invention) are the same 
in respect of the points outlined above. For example, 
a method of production using a general water-in-oil 
type emulsifying agent of low HLB as the surfactant has 
been disclosed in Japanese Examined Patent Publication 
34-10644, but the emulsion obtained with this method 
has a high apparent viscosity and lacks fluidity and, 
moreover, the stability of the emulsion with respect to 
the passage of time is poor. Furthermore, a phase- 
reversal promoter such as another surfactant is 
required when the emulsion is being dispersed and 
dissolved in water. 

A method in which a polymer emulsion is produced 
using a surfactant which has an HLB of at least 7 in an 
amount of at least 20% of the oil phase has been 
disclosed in Japanese Unexamined Patent Application 
Laid Open 50-72982, but again the water-in-oil 
emulsions obtained with this method have a high 
apparent viscosity and lack fluidity. Consequently, a 
powerful stirring facility may be required during 
production and there is a further disadvantage in that 
transportation of the product through narrow pipes is 
difficult . 

The inventors have realized the present invention 
as a result of thorough research carried out in 
connection with emulsion type freeness improving agents 
for papermaking purposes with which the abovementioned 
problems are resolved. That is to say, the invention 
is an emulsion type freeness improving agent for 
papermaking purposes which has good fluidity obtained 
by emulsifying and dispersing from 30 to 70 wt% of an 
aqueous solution of monomer which can be represented by 
general formula (I) which is indicated below or monomer 
comprising a mixture of this with other vinyl monomer 
and from 70 to 30 wt% hydrophobic organic solvent in 
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the presence of a non-ionic surfactant of which the HLB 
value is at least 7 in an amount of at least 5 wt% and 
less than 20 wt% with respect to the said hydrophobic 
organic solvent and carrying out polymerization in such 
a way that the viscosity of a 1 wt% aqueous solution of 
the polymer is at least 100 cps. 
General Formula (I) 



A. 

I 




(In this formula Ri is H or CH 3 ; R2 and R 3 are each 
independently an alkyl group which has from 1 to 4 
carbon atoms or a hydroxyalkyl group which has from 2 
to 4 carbon atoms; R 4 is H, an alkyl group which has 
from 1 to 4 carbon atoms, a hydroxyalkyl group which 
has from 2 to 4 carbon atoms or a benzyl group; A is an 
oxygen atom or NH; B is an alkylene group which has 
from 1 to 4 carbon atoms or a hydroxyalkylene group 
which has from 2 to 4 carbon atoms; and X" is an anionic 
counter-ion . ) 

In General Formula (I), R 2 and R 3 each 
independently represents an alkyl group which has from 
1 to 4 carbon atoms or a hydroxyalkyl group which has 
from 2 to 4 carbon atoms. Examples of the alkyl groups 
which have from 1 to 4 carbon atoms include the methyl 
group, the ethyl group, the n- or iso-propyl group and 
the butyl group. Examples of the hydroxyalkyl groups 
which have from 2 to 4 carbon atoms include -CH 2 CH 2 OH, 
-CH2CH2CH2OH and -CH 2 CH(CH 2 OH)CH 3 . R 4 is H, an alkyl 
group which has from 1 to 4 carbon atoms, a 
hydroxyalkyl group which has from 2 to 4 carbon atoms 
or a benzyl group, and the said alkyl groups and 
hydroxyalkyl groups are the same as the groups 
described as such groups in connection with R 2 and R 3 . 
B is an alkylene group which has from 1 to 4 carbon 
atoms or a hydroxyalkylene group which has from 2 to 4 
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carbon atoms. Examples of the said alkylene groups 
include -CH 2 CH 2 -, -CH 2 CH 2 CH 2 - and -CH2CHCH3-, and examples 
of the said hydroxyalkylene groups include 
-CH 2 CH (OH) CH 2 -. X" is an anionic counter-ion. Examples 
include halogen ions such as CI" and Br" , CH3OSO3"/ 
C 2 K 5 OS0 3 ", HS0 4 ", H 2 P0 4 ~, CH 3 C0 2 ~, CH3C6H4SO3", CH3SO3" and 
N0 3 ". The halogen ions, CH3OSO3", C 2 H 5 OS0 3 ~ and HS0 4 " are 
preferred . 

The monomers which can be represented by general 
formula (I) are monomers such as (1-A) to (4-A) 
indicated below. 

(1-A) Quaternary nitrogen containing (meth) acrylates 
[Here and hereinafter (meth) acrylate signifies acrylate 
or methacrylate] : 

(i) (Meth) aery loyloxyal Icy It rial kylammonium salts, such 
as, for example 2- (meth) acryloyloxyethyltrimethyl- 
ammonium chloride, 2- (meth) acryloyloxyethyltrimethyl- 
ammonium methosulphate, 2- (meth) acryloyloxyethyl- 
triethylammonium chloride and 3- (meth) acryloyloxy- 
propyldimethylethylammonium chloride . 

(ii) (Meth) acryloyloxyhydroxyalkyl trial kylammonium 
salts, such as, for example 3-methacryloxy-2-hydroxy- 
propyltrimethylammonium chloride, 3-methacryloyloxy-2- 
hydroxypropylmethyldiethylammonium chloride and 3- 
methacryloyloxy-2-hydroxypropyltrimethylammonium metho- 
sulphate 

(2-A) Salts of acids and tertiary nitrogen containing 
(meth) acrylates : 

(i) Salts of dialkylaminoalkyl (meth) acrylates such 
as, for example, 2-dimethylaminoethyl (meth) acrylate 
sulphuric acid salt and 2-diethylaminoethyl 
(meth) acrylate hydrochloric acid salt. 

(ii) Salts of dialkylaminohydroxyalkyl (meth) acrylates 
such as, for example, 3-dimethylamino-2-hydroxypropyl 
(meth) acrylate hydrochloric acid salt and 3-di- 
ethylamino-2-hydroxypropyl (meth) acrylate sulphuric 
acid salt. 

(3-A) Quaternary nitrogen containing (meth) acrylamides : 
(i) (Meth) acrylamidoalkylt rial kylammonium salts such 
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as, for example, 3-acryiamidopropyltrimethylammonium 
chloride and 2- (meth) acryloylaminoethyltrimethyl- 
ammonium methosulphate . 

(ii) (Meth) acrylamidohydroxyalkyltrialkylammonium salts 
such as, for example, 3- (meth) acryloyiamino-2-hydroxy- 
propyltrimethylammonium chloride and 3- (meth) acryloyl- 
aminoethyltrimethylammonium methosulphate . 
(4-A) Salts of acids and tertiary nitrogen containing 
(meth) acrylamides : 

(i) Salts of dialkylaminoalkyl (meth) acrylamides such 
as, for example, 2-dimethylaminoethyl (meth) acrylamide 
hydrochloric acid salt and 2-diethylamnopropyl- 
(meth) acrylamide sulphuric acid salt. 

(ii) Salts of dialkylaminohydroxyalkyl (meth) acrylamides 
such as, for example, 3-dimthylamino-2-hydroxypropyl- 
(meth) acrylamide hydrochloric acid salt and 3-diethyl- 
amino-2-hydroxypropyl (meth) acrylamide sulphuric acid 
salt . 

From among these monomers the monomers of (1-A) 
and (2-A) (the monomers where A is general formula (I) 
is an oxygen atom) are preferred from the viewpoints of 
fluidity and stability with respect to the passage of 
time, and the monomers of (1-A) are the most desirable. 
2-Methacryloyloxyethyltrimethylammonium chloride, 2- 
me t hacr yloyloxyethy It rime thy 1 ammonium methosulphate and 
dimethylaminoethyl methacrylate sulphuric acid salt are 
especially desirable. 

The abovementioned monomers can be obtained easily 
by reacting a nitrogen atom containing (meth) acrylate 
or (meth) acrylamide with a quaternizing agent (such as, 
for example, methyl chloride, dimethyl sulphate, 
diethyl sulphate or benzyl chloride) or with an acid 
(such as, for example, hydrochloric acid, sulphuric 
acid, phosphoric acid, acetic acid or p-toluene- 
sulphonic acid) . 

In this invention the monomer represented by 
general formula (I) can be used conjointly with other 
vinyl monomers, as required. Hydrophilic monomers 
which mix with monomers of general formula (I) and 
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which form aqueous solutions can be used as other vinyl 
monomers of this type. The monomers shown in (1-B) to 
(3-B) below are examples of such hydrophilic monomers, 
and one or a combination of two or more of these, can 
be used, 

(1-B) Hydrophilic non-ionic vinyl monomers: 

(i) Carbamoyl group containing monomers, for example, 
(meth) acrylamide 

(ii) Hydroxyl group containing monomers, for example, 
hydroxyethyl (meth) acrylate 

(2-B) Hydrophilic cationic vinyl monomers: 

(i) Tertiary nitrogen atom containing monomers, for 
example, vinylpyrrolidone, vinylpyridine, vinyl- 
imidazoline, dialkylaminoalkyl (meth) acrylates (such as 
dimethylaminoethyl (meth) acrylate and the like) 
dialkylaminoalkylacrylamides ( such as dimethylamino- 
ethyl (meth) acrylamide and the like) and morpholinoethyl 

(meth) acrylate . 

(ii) Quaternary nitrogen atom containing monomers, such 
as, for example, dimethyldiallylammonium chloride. 
(3-B) Hydrophilic anionic vinyl monomers: 

(i) Carboxyl group (or a salt thereof) containing 
monomers such as, for example, (meth) acrylic acid, 
maleic acid and the sodium salts of these acids. 

(ii) Sulphonic acid group (or a salt thereof) 
containing monomers such as, for example, (meth)- 
acryloyloxyaminodimethylethanesulphonic acid sodium 
salt. The monomers of (1-B) or (2-B) are preferred 
from among these monomers, and acrylamide and 
methacrylamide are very desirable. 

In this invention oil-soluble vinyl monomers can 
also be used conjointly, if required. Examples of 
monomers of this type include styrene, a-alkylstyrenes 
(such as a-methylstyrene) , unsaturated carboxylic acid 
esters ' such as methyl (meth) acrylate, ethyl 
(meth) acrylate and 2-ethylhexyl (meth) acrylate, vinyl 
esters such as vinyl acetate, and unsaturated nitriles 
such as (meth) acrylonitrile . 

The amount of oil-soluble vinyl monomer added is 
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generally not more than 30% of the total monomer so 
that the apparent viscosity of the emulsion is low, and 
not more than 5 wt% is preferred. The oil-soluble 
monomer is best compounded with the aqueous solution 
provided that it is within the range where the 
solubility in water has not been lost/ or of course it 
can be compounded in the hydrophobic organic solvent. 

In this invention, the amount of monomer which can 
be represented by general formula (I) in the whole of 
the monomer is generally more than 1 wt%, preferably 
from 5 to 100 wt%, and most desirably from 20 to 
100 wt%. In those cases where there is less than 1 wt% 
of monomer which can be represented by general formula 
(I) the fluidity of the emulsion produced tends to be 
poor. 

Furthermore, the concentration of the whole of the 
monomer in the monomer aqueous solution is generally 
from 10 to 80 wt%, and preferably from 40 to 75 wt%. 

Hydrophobic aliphatic or aromatic hydrocarbons, 
vegetable and animal oils and modified forms of these 
oils (hydrogenated oils, polymerized oils and the like) 
can be cited as hydrophobic organic solvents which can 
be used in the invention. From among these the 
aliphatic hydrocarbons such as mineral oil, lamp oil, 
naphtha, paraffins and isoparaffins and aromatic 
hydrocarbons such as benzene, toluene and xylene are 
preferred, and from among these the isoparaffins 
(boiling point generally of from 160 to 260°C) such as 
IP Sorbate (product of the Idemitsu Sekiyu Kagaku Co.) 
Isobar (product of the Esso Co.) or the like are 
especially desirable. 

In this invention the proportions of monomer 
aqueous solution and hydrophobic organic solvent are 
from 30 to 70 wt% monomer aqueous solution and from 70 
to 30 wt% hydrophobic organic solvent, and preferably 
from 50 to 65 wt% monomer aqueous solution and from 50 
to 35 wt% hydrophobic organic solvent. In those cases 
where the amount of hydrophobic organic solvent 
compounded (and in those cases where an oil-soluble 
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vinyl monomer is included in the said solvent the total 
amount of both) is less than 30 wt% the stability with 
respect to the passage of time of the emulsion is 
reduced. Furthermore, if it exceeds 70 wt% then it is 
difficult to stabilize uniformly a dilute aqueous 
solution of the emulsion, and the cost is also high and 
this is disadvantageous in economic terms. 

The non-ionic surfactants of which the HLB value 
is at least 7 from among those described in (1-C) to 

(5-C) below can be cited as non-ionic surfactants of 
which the HLB value is at least 7 of this invention, 
and one or two or more of these, can be used. 

(1-C) Polyoxyalkylene derivatives of higher aliphatic 
alcohols : 

The polyoxyethylene derivatives of Ce-24 aliphatic 
alcohols (natural alcohols such as lauryl, cetyl, 
stearyl and oleyl alcohols and synthetic alcohols such 
as oxoalcohols and Ziegler alcohols for example) . 
(2-C) Polyoxyalkylene derivatives of higher fatty 
acids : 

The polyethylene glycol mono- or di-esters of Ce-24 
fatty acids (such as lauric acid, palmitic acid, 
stearic acid and oleic acid for example) . 
(3-C) Polyoxyalkylene derivatives of polyhydric alcohol 
fatty acid esters: 

The polyoxyethylene derivatives of the esters 
(mono-, di- or tri-esters) of C3-24 fatty acids (such as 
lauric acid, palmitic acid, stearic acid and oleic acid 
for example) and polyhydric alcohols or intra-molecular 
anhydrides thereof (such as glycerine, pentaerythritol, 
sorbitol, or sorbitan) . 

(4-C) Polyoxyalkylene derivatives of phenols: 

The polyoxyethylene derivatives of phenols (such 
as the C 8 -24 alkylphenols, dialkyl phenols and styrenated 
phenols for example) . 

(5-C) Polyhydric alcohol higher fatty acid esters: 

The partial esters (mono-esters) of Ce-i4 fatty 
acids (such as lauric acid) and polyhydric alcohols 
which have at least four hydroxyl groups or intra- 
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molecular anhydrides thereof (such as pentaerythritol, 
sorbitol and sorbitan) . 

These surfactants can be used individually, or two 
or more can be used conjointly. 

From among these surfactants the polyoxyethylene 
based non-ionic surfactants are preferred from the 
viewpoints of the excellent appearance and stability of 
the emulsion, and the surfactants of (1-C) are the most 
desirable. 

The surfactant in this invention is a surfactant 
of which the HLB value is at least 7, preferably from 8 
to 18 and most desirably from 8 to 13. Surfactants of 
this type are so-called oil-in-water emulsifying agents 
which form oil-in-water type emulsions. The HLB value 
of a surfactant in this invention can be obtained using 
the Griffin method (Surfactant Handbook, pages 307 to 
309) . Provided that the HLB value according to Griffin 
is 7 or above, surfactants where it is less than 7 
according to other methods, such as the Davies method 
for example, can be used. If the HLB value (Griffin) 
is less than 7 then a W/0 emulsion which has a good 
appearance and stability is not obtained. If the HLB 
value is too high (above 18) then it is difficult to 
obtain a W/O emulsion. 

Moreover, the HLB value of the preferred 
surfactant for giving a W/O emulsion which has auto- 
phase reversal properties is related to the mol% of 
monomer which can be represented by general formula (I) 
in the whole of the monomer and it can be obtained by 
means of formula (III) indicated below. 

1.3 1.3 

b + 7 < a ^ b + 11 (HI) 

100 100 

(In this formula, a is the preferred HLB value and b is 
the mol% of monomer which can be represented by general 
formula (I) in the whole of the monomer.) 

Furthermore, polyoxyethylene lauryl ether, 
polyoxyethylene oleyl ether, polyoxyethylene cetyl 
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ether, polyethylene glycol mono-laurate and 
polyethylene glycol di-stearate which have LBV values 
which satisfy general formula (III) are especially 
desirable . 

The amount of surfactant used in this invention is 
at least 5% (by weight) (and preferably at least 8%, 
more desirably at least 10% and most desirably at least 
15%) and not more than 20% (and preferably not more 
than 19% and most desirably not more than 18%) with 
respect to the hydrophobic organic solvent. If the 
amount of surfactant is above 20% then the apparent 
viscosity of the emulsion is high and the fluidity 
falls markedly. If the amount of surfactant is low 
(less than 5%) then the stability of the emulsion with 
respect to the passage of time is reduced. 

In this invention a known method can be adopted 
for mixing and emulsifying and dispersing the monomer 
aqueous solution and the hydrophobic organic solvent. 
For example, there are methods in which the surfactant 
is added to the hydrophobic organic solvent and the 
monomer aqueous solution is added, with stirring, 
methods in which the monomer aqueous solution, 
hydrophobic organic solvent and surfactant are mixed 
together, with stirring, and methods in which a liquid 
mixture of the monomer aqueous solution and the 
surfactant is added to the hydrophobic organic solvent, 
with stirring. No particular limitation is imposed 
upon the temperature at the time of stirring and it may 
be, for example, from 30 to 70°C. Furthermore, the 
usual stirring apparatus, such as a propeller type 
stirrer, a homogenizer, a static mixer or the like, can 
be used for the stirring apparatus. 

The method of polymerizing the emulsified 
dispersion obtained by means of the methods described 
above may be a known method and, for example, methods 
in which a polymerization catalyst, ultraviolet light 
or radiation is used can be adopted. Examples of 
polymerization catalysts include ammonium persulphate, 
peroxide catalysts such as benzoyl peroxide and azo- 
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compound based catalysts such as azobisisobutyronitrile 
and azobisdimethylvaleronitrile. From among these 
catalysts the azo-compound based catalysts are 
preferred. The amount of catalyst used is generally 
from 0.01 to 0.5 wt% with respect to the monomer and 
the polymerization temperature is generally from 35 to 
90°C, and preferably from, 40 to 70°C. If the 
polymerization temperature (start temperature) is lower 
than the range indicated above then it is difficult to 
obtain a good emulsion. The polymerization is carried 
out until the viscosity of a 1 wt% aqueous solution of 
the pure polymer fraction which is present in the 
water-in-oil type polymer emulsion obtained is at least 
100 cps (measured at 30°C with a Brookfield viscometer 
at 12 revolutions per minute) and preferably at least 
200 cps. In those cases where the abovementioned 
viscosity is less than 100 cps the performance as a 
chemical for papermaking purposes is unsatisfactory. 

The emulsion type freeness improving agents of 
this invention have a low apparent viscosity and, when 
measured with a polymer concentration in the said 
emulsion of 30 wt%, the apparent viscosity is not more 
than 100 cps (measured at 30°C with a Brookfield 
viscometer at 12 revolutions per minute) and in many 
cases it is less than 50 cps, and since the emulsions 
are very fluid they can be transported conveniently 
into a dilution tank for example. Furthermore, 
completely automated apparatus can be used in 
accordance with the practical requirements. 
Furthermore, in those cases where dilution is achieved 
by adding water, phase reversal occurs very rapidly 
when compared with the materials which have a high 
apparent viscosity without the use of phase reversal 
promoter and the operational efficiency is markedly 
improved. In terms of the method of use they can be 
used as they are or after dilution with water to an 
appropriate concentration (generally a polymer 
concentration of from 0.01 to 2.0%, and preferably of 
from,. 0.05 to 1%) with addition to the paper material 
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being made at any stage during the papermaking process 
(from the fan pit to the head box) with a view to 
improving the freeness and improving the yield or as a 
dispersion agent or binding agent. Furthermore, they 
may be added to the white water for the purpose of 
coagulation. The amount used in the former case is 
generally from 0.005 to 0.5% as polymer with respect to 
the pulp paper material and in the latter case the 
amount used is generally from 0.0001 to 0.1% with 
respect to the white water. 

The invention is described in more detail below by 
means of illustrative examples, but the invention is 
not limited by these illustrative examples. 
Example of Production 1 

175 g of 3-methacryloyloxypropyldimethylethyl- 
ammonium methosulphate (M-l) and 175 g of acrylamide 
(CM-1) were dissolved in 230 g of distilled water to 
prepare a monomer aqueous solution. Separately, 360 g 
of n-hexane were introduced into a three-necked flask 
of capacity 2 litres, 60 g of polyethylene glycol (MW 
600) di-oleate (HLB value 10.4) (16.7 wt% with respect 
to the n-hexane) were dissolved and, while still 
stirring, one third of the monomer aqueous solution 
which had been prepared beforehand was added and 
emulsified and dispersed and a liquid emulsion was 
obtained. 

Nitrogen gas was passed through the liquid 
emulsion for 30 minutes and then, while the emulsion 
was being stirred and maintained at 50°C on a water 
bath, 1 ml of a 10% azobisdimethylvaleronitrile acetone 
solution (catalyst solution) was added and 
polymerization was initiated. After stirring for 
1 hour, 2 ml of the abovementioned catalyst solution 
were added to the remainder of the monomer aqueous 
solution and the mixture was added dropwise from a 
dropping funnel into the reaction flask. The dropwise 
addition required a period of 2 hours and the stirring 
was subsequently continued for a further period of 
1 hour and then 3 ml of the abovementioned catalyst 
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solution were added. After stirring for a further 
2 hours at 50°C the mixture was left to cool and a 
fluid polymer emulsion (Product of the Invention 1) of 
viscosity (B-type viscosity, 30°C, 12 revolutions per 
minute, same hereinafter) 62 cps was obtained. The 
viscosity of a 1 wt% aqueous solution of the polymer 
pure fraction was 2300 cps. 
Comparative Examples of Production 1 and 2 

Comparative emulsions were obtained with the same 
method as in Example 1 under the conditions shown in 
Table 1. The viscosities of the polymer emulsions 
obtained and the viscosities of the- 1 wt% polymer 
aqueous solutions are also shown in Table 1. 



Table 1 





Product of 

the 
Invention 


Comparative 
Product 1 


Comparative 
Product 2 


3-Methacryloyloxypropyldi- 
methylethylammonium metho- 
sulphate (g) 


175 


175 


175 


Acrylamide (q) 


175 


175 


175 


Distilled water (g) 


230 


230 


230 


n-Hexane (g) 


360 


360 


360 


Polyethylene glycol di- 
oleate (HLB 10.4) (q) 


60 


0 


0 


Ethylene glycol mono- 
stearate (HLB 3.8) (q) 


0 


60 


0 


Sorbitan mono-oleate 
(HLB 4.3) (q) 


0 


0 


60 


Azobisdimethylvaleronitrile 
10 wt% acetone solution (ml) 


6 


6 


6 


Viscosity of the polymer 
emulsion (cps, 30°C) 


62 


1470 


5320 


Viscosity of the 1 wt% 
polymer aqueous solution 
(cps, 30°C) 


2300 


2060 


2240 



Example of Production 2 

A polymer emulsion (Product of the Invention 2) 
was obtained by carrying out the same procedure as in 
Example of Production 1 except that a monomer aqueous 
solution obtained by dissolving 245 g of 
2-methacryloyloxyethyltrimethytlammonium chloride (M-2 ) 
and 105 g of methacrylamide (CM-2) in 230 g of 
distilled water was used for the monomer aqueous 



solution used in Example 1. The viscosity of this 
polymer emulsion and the viscosity of the 1 wt% polymer 
aqueous solution were 83 cps and 1890 cps respectively. 
The polymer had good fluidity. 

Example 1 and Comparative Example 1 (Papermaking 
Freeness Improvement Tests) 

The polymer emulsion products obtained in the 
examples of production of this invention and the 
comparative examples of production were diluted with 
water to prepare liquids with a polymer concentration 
of 0.1%. Liquids which had stood for a fixed period of 
time after dilution were used in the freeness and yield 
tests outlined below. 

Head box paper material (1000 ml, paper material 
concentration 0.8%) from a central wicked base paper 
papermaking process was taken, the water-diluted 
polymer emulsion was added and then the mixture was 
stirred for 30 seconds at 500 r.p.m. with a paddle-type 
stirrer (circumferential speed 2.0 m/sec). The 
freeness of the paper material was measured with a 
C.S..F measuring device. Furthermore, the SS of the 
filtered water was measured and the extent of the yield 
was observed. 

A summary of the results obtained is shown in 
Table 2. 



Table 2 



Polymer 
Emulsion* 


Addition Time 


Freeness 
(ml) 


Filtered 
Water SS 
(ppm) 


Product of the 
Invention 1 


60 minutes after dilution 
with water 


118 


20 


Product of the 
Invention 2 


60 minutes after dilution 
with water 


122 


18 


Comparative 
Product 1 


60 minutes after dilution 
with water 


66 


290 


Comparative 
Product 2 


60 minutes after dilution 
with water 


68 


320 


Blank 




60 


380 



*: The amount added was 0.08% as polymer with respect 
to the weight of paper material. 
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As shown in Table 2, the invention can be used 
effectively as a freeness improving agent for 
papermaking purposes. On the other hand, the 

comparative products could not be used effectively 
because the phase reversal properties were poor. 



Applicant: Sanyo Kasei Kogyo K.K. 



